INTRODUCTION
============

Biliary cancer is rare and often presents with aggressive malignancy. This cancer includes four distinct categories such as intrahepatic cholangiocarcinoma, extrahepatic cholangiocarcinoma, gallbladder cancer, and ampullary carcinoma. Complete surgical resection is the only treatment option for patients. However, even if curative intent surgery is applied to the resectable biliary cancer patients, the 5-year survival rates still remain low: 33.1% for bile duct cancer, 52.8% for ampullary cancer, and 41.6% for gallbladder cancer.[@B1] The high rate of recurrence is the reason behind poor prognosis in biliary cancer. However, treatment for recurrent cancer such as chemotherapy is not sufficient. Therefore, surgery is needed for recurrent biliary tract cancer in resectable cases. We report a rare case of advanced bile duct cancer with long-term survival by repeated resection due to recurrence in the pancreaticogastrostomy site after subtotal stomach-preserving pancreatoduodenectomy (SSPPD).

CASE
====

The patient was a 62-year-old man who underwent endoscopic mucosal resection for early gastric cancer nine years ago and follow-up computed tomography revealed biliary dilatation.

The physical examination at the time of admission showed no abnormal findings. Serum liver enzyme levels were on a slightly higher side and other laboratory findings were normal.

Abdominal computed tomography (CT) revealed a tumor in the lower bile duct with biliary dilatation ([Fig. 1](#F1){ref-type="fig"}), and no evidence of metastasis in other organs was noted. The tumor was low intensity at T1WI, iso-high intensity at T2WI, and high intensity at the diffusion-weighted image in magnetic resonance imaging (MRI) findings ([Fig. 2](#F2){ref-type="fig"}). Biliary dilatation and filling defect of the lower bile duct were found in magnetic resonance cholangiopancreatography (MRCP) and endoscopic retrograde cholangiopancreatography (ERCP) ([Fig. 3](#F3){ref-type="fig"}). MRCP and ERCP revealed no abnormal findings in the pancreatic duct. Cytology of the bile juice was malignant cell-negative. Therefore, we performed subtotal stomach-preserving pancreatoduodenectomy (SSPPD, Pancreaticogastrostomy, Billroth I) ([Fig. 4](#F4){ref-type="fig"}). The proximal 2 cm of the pancreatic remnant is dissected from the retroperitoneum and anastomosed end-to-side to the posterior wall of the stomach. With the suturing and tying, 1 cm of the pancreas was invaginated into the stomach. We sutured the pancreatic parenchyma and the seromuscular layer of the stomach at 2 cm radius from the pancreatic duct. The pathological findings revealed bile duct cancer of T2N0M0 StageIIA (TNM staging by the International Union Against Cancer \[UICC\] 7^th^ edition), and there was no evidence of cancer invasion into the pancreatic duct. In addition, the perineural/lymphatic invasion was not observed.

On the 16^th^ day after the operation, hematemesis occurred. Gastrointestinal endoscopy revealed blood coagulation in the stomach, but there was no obvious bleeding in the stomach. In angiography, development of pseudoaneurysm of the stump of the gastroduodenal artery was observed and extravasation was confirmed. Therefore, coil embolization of the common hepatic artery was performed. After the treatment, the patient recovered and was discharged from the hospital.

At 13 months after the operation, gastrointestinal endoscopy revealed an irregular shaped tumor in the pancreaticogastrostomy site and endoscopic biopsy revealed a well-differentiated tubular adenocarcinoma ([Fig. 5](#F5){ref-type="fig"}). The lesion was low enhanced in the pancreaticogastrostomy site in CT scan. The lesion also showed the accumulation of fluorodeoxyglucose in positron emission tomography CT ([Fig. 6](#F6){ref-type="fig"}). Although no changes in the level of serum tumor marker were noted. There was no evidence of other distant metastasis. The patient was diagnosed as having a recurrence of cholangiocarcinoma and a second surgery was performed. Partial pancreatectomy was performed from the opened anterior wall of the stomach ([Fig. 7](#F7){ref-type="fig"}). The surgical margin of pancreatic duct was tumor-negative in intraoperative diagnosis. Pathological findings revealed atypical cells with abnormal karyotype and increased chromatin condensation. Pathological findings of the tumor in the stump of the pancreas revealed findings similar to that of primary biliary carcinoma. Consequently, the patient was diagnosed with recurrence of the bile duct cancer as well differentiated tubular adenocarcinoma ([Fig. 8](#F8){ref-type="fig"}). The patient underwent chemotherapy of Tegafur/Gimeracil/Oteracil (TS-1) as adjuvant chemotherapy for bile duct cancer for one year after the second operation. For 40 months after the second operation, there has been no evidence of recurrence of cancer.

DISCUSSION
==========

Biliary tract cancer is a rare malignancy associated with poor prognosis and complete surgical resection is the only curable treatment. However, biliary tract cancer patients are often diagnosed with advanced stages and treated employing systemic chemotherapy or palliative treatment settings rather than curative surgery.

In general, patients with recurrent biliary cancer are treated using various chemotherapies. Some clinical trials provided a certain degree of clinical benefit to patients; however, the results are not satisfactory.[@B2][@B3] Regarding surgical treatment for the recurrence of extrahepatic biliary carcinoma, few reports have reported surgical indication. If it is considered in resectable, surgery appears to be feasible for recurrent extrahepatic biliary carcinoma and offers longer survival.[@B4][@B5]

Pancreaticogastrostomy is one of the methods of reconstruction after pancreaticoduodenectomy. When compared with pancreaticojejunostomy, pancreaticogastrostomy did not show any significant differences in the overall postoperative complication rate or reduction of pancreatic fistula. However, biliary fistula, postoperative collections, and delayed gastric emptying were significantly reduced in patients treated with pancreaticogastrostomy. In addition, pancreaticogastrostomy is associated with a significantly lower frequency of multiple surgical complications.[@B6][@B7][@B8][@B9][@B10] There exist several reports on pancreatic fistula, however, only a few reports have dealt with cancer recurrence after pancreaticogastrostomy. In our case, recurrence occurred in the anastomosed site of pancreaticogastrostomy. As the resected pancreatic duct was normal, it was hypothesized that the recurrent lesion was disseminated via the pancreatic duct. This type of metastasis is a very rare case. As far as we examined, no similar case was not found. The lesion was localized, and no evidence of other metastasis was observed, therefore, we performed the second operation. It was considered that curative resection was succeeded by partial pancreatectomy, but total pancreatectomy was difficult due to adhesion by the first operation. Pancreaticogastrostomy was identified as a useful method due to ease of observation of the anastomosed site by endoscopy and easy approach to the anastomosed site during the operation.

We report a rare case of advanced bile duct cancer with long-term survival by repeated resection of recurrence in the pancreaticogastrostomy site after SSPPD. Reoperation should be considered for accurate diagnosis for location and format of recurrence.

![Computed tomography findings showing tumor of the lower bile duct with biliary dilatation (arrow).](ahbps-22-173-g001){#F1}

![Magnetic resonance imaging showed that the tumor was low intensity at T1WI, iso-high intensity at T2WI and high intensity at diffusion-weighted image (DWI) (arrows).](ahbps-22-173-g002){#F2}

![Magnetic resonance cholangiopancreatography findings. (A) Biliary dilatation and filling defect of lower bile duct were observed. (B) No abnormality in the pancreatic duct was observed.](ahbps-22-173-g003){#F3}

![Operative finding of the first operation. (A) Surgical findings of the pancreaticogastric anastomosis in the first operation (white arrow). (B) Transgastric pancreaticogastric anastomosis was performed. The pancreaticogastric anastomosis was made using full-thickness sutures of the stomach to the pancreas. Subsequently, gastrojejunectomy was performed using Billroth I method.](ahbps-22-173-g004){#F4}

![Gastrointestinal endoscopy finding after 13 months of first operation: the recurrence at pancreaticogastrostomy site was noted.](ahbps-22-173-g005){#F5}

![Positron emission tomography computed tomography showing hypermetabolic uptake indicating recurrence (arrow).](ahbps-22-173-g006){#F6}

![Surgical findings of the second operation.](ahbps-22-173-g007){#F7}

![Comparison of the pathological findings. (A) Pathological finding from the first operation. (B) Pathological finding of the recurrent lesion. Both the lesions revealed similar findings.](ahbps-22-173-g008){#F8}
